The current project foresees coverage of almost the entire country with NVZ [3] . The establishment of vulnerable zones involves the imposition of duties and restrictions in agricultural production on all commodity farms. Presently, work on the new Water Law Act [4] is underway. The basis will be the development of one coherent action program for these areas. The primary focus is eliminating mistakes made in agricultural practice. Education in good agricultural practice will also be important for determining the maximum N rates for individual crops.
The problem of non-point pollution in numerous countries has been present for several decades. The emissions of macronutrients can cause adverse physical, chemical, and biological changes in natural ecosystems [5] , hence the importance of monitoring and controlling farms in the context of dissipation of pollutants into the environment. The only available tool for controlling agricultural production is the balance of nutrients [6] . In EU and OECD countries this is obligatory [7] [8] [9] . However, the balance of nutrients does not assess all elements of farm and agricultural production as other factors can significantly contribute to the deterioration of water quality. The absence of a comprehensive method for assessing farms in terms of their potential environmental impact, which takes into account several other equally important parameters that may contribute to the deterioration of environmental indicators (aside from the cycle of nutrients), is a problem that should be addressed.
The aim of this research was the valorization of farms of different types and sizes located in 26 nitratevulnerable zones as to their specialization and intensity of production using a comprehensive evaluation method.
Material and Methods
The analysis was performed using survey data from 2010-2013, which covered 164 farms located in 118 localities, 69 communes, and 5 provinces (Dolnośląskie, Kujawsko-Pomorskie, Łódzkie, Wielkopolskie, Zachodniopomorskie). The farms used in the analyses were active in 26 nitrate-vulnerable zones designated in accordance with the Nitrate Directive EU [1] under which the action program is in force. The average size of the farms was 41.9 hectares. Approximately 22% of the farms analyzed had no animals. The characteristics of the farms are shown in Table 1 . Among farms selected for research, the largest group was medium-sized farms of 11-50 ha ( Table 2) .
Assessment of potential environmental hazards of the examined farms was performed by the comprehensive method of rapid identification system (RIS) based on basic production and environmental parameters [10] . The selected items were quantified and subjected to point bonitation. The point system was developed so that each farmer could assess their own farm in a relatively uncomplicated manner. The rapid identification system enables identifying farms that may pose a potential threat to the quality of the environment. It can be used as an alternative to the troublesome balance of nutrients that is used to perform monitoring and control of agricultural units and which is often difficult to calculate. The essence of the rapid identification system is the production and environmental modules (Fig. 1 ).
Production Module
The production module includes elements directly linked to the production process, i.e., with plant and animal production: a) Share of arable land and grassland (%). b) Share of selected groups of crops that have the greatest degree of influence on reproduction or 
Environmental Module
The environmental module is based on practices related to the organizational sphere and farm management ( The demand for buildings used to store manures was calculated based on the average annual livestock conditions [13] . A 5% tolerance threshold was applied due to changes in livestock over the year (animal deaths, births, sales, purchases). The construction deficiencies were converted to percentages and the scoring system was given according to the range: c) Year of construction, d) Period manures were applied for plowing (number of days). e) Facilities for silage preparation -variants: concrete floor with drainage tank, foil sleeves, concrete floor without drainage tank, ground isolated with foil, ground without isolation. f) Manner of domestic waste water managementvariants: domestic wastewater treatment plants, sewage system, public waste water treatment plant or reception by municipal services, agricultural use. For the production module, the number of possible points for each parameter ranged from 0 to 16 and for the environmental module from 0 to 11. Scoring the assessed features depended on the degree of differentiation. A less varied parameter is characterized by a smaller range of points. The degree of danger increases as the number of points increases, which is related to a higher risk of nutrient dispersion in the environment due to improper farming practices. At the present stage of the study, it can be assumed that farms that received more than 120 RIS points pose a definite environmental risk, and that agricultural complexes within the range of 101-120 RIS points should be subject to ad hoc controls as farms that may pose environmental risks.
Results and Discussion
The total number of points awarded individual farms ranged from 52 to 148 (average 98). Differences within the individual modules were: production module 49-109 (average 71), and environmental module 0-60 (average 27). The largest number of points accumulated was mainly by pig farms, which indicates a potentially greater risk of exceeding the environmental standards in this particular group of farms (Table 3) . As can be seen in Table 6 , the smallest amounts were received from farms without animals.
All examined farm features were subjected to statistical analysis by the Ward method of cluster analysis (Manhattan city distance) using Statistica version 13.1 software. This allowed for distinguishing seven distinct groups.
The farms that received the highest scores (100 points and more: A, B, C, D) are highly intensive farms, as seen by consumption of inputs such as (Table 4) . Farms in group B are those that did not purchase mineral fertilizers during the examined period, but had a high consumption of industrial feeds. These were the smallest farms, specializing mainly in fattening pigs (Table 5) . They also had the highest livestock density (>7 LSU·ha -1 UAA). All A-D farms exceeded the recommended 1.5 LSU·ha -1 UAA standard. Group A was characterized by the highest mineral fertilization. This group was composed of farms without animals (50%). In such farms, most often the lack of manure was compensated by mineral fertilizers.
The farms in group E received the lowest score (Table 4) . They were also the most diversified in terms of specialization (Table 5) . Use of mineral fertilizers on these farms was the lowest, as was their consumption of industrial feeds. Farms in group F differed from the other farms by size and also by lowest livestock density. This group was dominated by cattle farms ( Table 5 ). The consumption of nitrogenous fertilizers and industrial feeds was also low (Table 4) . In all groups of farms, except for B and E, the use of nitrogenous fertilizers calculated by the gross nitrogen balance was higher than the average for Poland, but also much higher than the average for the EU-27 [14] . A similar situation was also observed for the case of phosphorus [15] .
The infrastructure for the storage of manures and domestic waste water showed some variation in specific groups of farms. The biggest deficiencies in buildings were recorded in groups A-D (Table 6 ). The deficiencies concerned both manure plates and tanks for liquid manures. The average age of plates in individual groups was not highly variable. In groups B, D, and F the plates were built after Poland's accession to the EU in 2004. In other cases, apart from Group A, where no plates were recorded, the constructions were built in the preaccession period, but after the year 2000. In the case of liquid manure tanks, the vast majority of construction came from the second half of the 1990s. The average age of cesspools ranged from the second half of the '80s to the first half of the '90s ( Table 6 ).
The periods of application of solid manure did not differ significantly between groups B, C, D, E, and G (Fig. 3) . More farmers fertilized the fields in April in group B. The preferred period in farms within groups A and F was from August to October.
In the case of the application of liquid manure, the farmer's preferences for spring were almost identical in most of the analyzed groups (Fig. 4) , CF -farms only with cattle, SF -farms only with pigs, CF/SF -farms with cattle >50% of share and with pigs >30% of share, SF/CF -farms with pigs >50% of share and with cattle >30% of share, PF -farms only with poultry. [17] , as well as the obligations arising from Polish membership in the Organization for Economic Co-operation and Development (OECD) and the Baltic Marine Environment Protection Commission -Helsinki Commission (HELCOM), which are sustainable development principles and requirements that Poland is expected to consistently implement.
The rapid identification system is focused primarily on the aspects of nutrient dissipation, as this is the prime problem in the area of agricultural production [18] [19] [20] [21] [22] . It incorporates all elements prioritized by action programs for nitrate-vulnerable zones. It can also be used to identify farms that have a particularly negative impact on the quality of the environment. Products high in nitrogen and phosphorus used in plant and animal production are of particular importance in the agroenvironmental context, as these two macronutrients have the greatest adverse impact on changes occurring in natural ecosystems. Some authors claim that to avoid these risks the agro-ecosystem should be sealed [23] . When properly managed, agro-ecosystems can improve the biological properties and composition of plant products [24] . It is important to remember that biogenic substances are released by production, management, and storage of wastewater in the farm, as well as from buildings used to store animal excrement and silage preparation [25] [26] [27] .
Numerous detailed analyses have confirmed that farms with livestock production pose higher risks. Such farms received significantly more points with the rapid identification system, which also confirms its effectiveness in typifying farms that may have a negative impact on the environment. The results have shown that that especially pig farms pose a high risk. According to some authors, the negative impact of raising pigs on adjoining areas results primarily from the production of manure, but also causes emissions of ammonia, methane, carbon dioxide, nitrogen oxides, and hydrogen sulphide [28] [29] [30] [31] [32] [33] .
The agricultural enterprises without animals also can pose a threat, mainly related to the production module. In the environmental module, such farms are practically excluded from the management of manure due to lack of livestock. Only in the case of their purchase is the application term on the field and the period from application to plowing included. However, the purchase of manure by farms without animals was rarely recorded. An additional parameter in the environmental module evaluated in the farms without animals was the management of domestic wastewater. There are still cases of agricultural use of raw domestic sewage, which can obviously be a serious threat to the quality of water. Domestic wastewater often includes a number [35] , and the Code of Good Agricultural Practice [36] . Among the surveyed farms, 16% poured raw sewage on fields.
A very important element in animal production is industrial feeds. In the last dozen or so years, there have been major changes in this respect. Feeds produced on farms are increasingly being replaced by industrially produced feeds. Their high price is compensated by higher feed value due to the high concentration of nutrients. In Poland, the production of industrial feeds shows an upward trend. Their production in the years 2000-2014 increased almost 101%. Breeding of swine is second only after poultry production in terms of consumption of this type of feed [37] . This is confirmed by the results of this study, which show very high consumption of industrial feeds in pig agricultural enterprises. The vast majority of the analyzed farms came from Wielkopolska Province, where the share of pig farms was significant.
The consumption of nitrogenous fertilizers in the analyzed farms was very high. UAA [38] . Consumption of mineral fertilizers in EU-28 in 2015 amounted to 74.4 kg N and 7.4 kg P per hectare UAA [39] . No mineral fertilization was recorded in the farms with the smallest areas in group B. In group E mineral fertilization was marginal.
Conclusions
1. A detailed analysis of selected farms has shown that farms with high livestock density have the most severe problem in the context of poor farming practices and potential environmental impact. Livestock production increased with production intensification as can be seen from the use of mineral fertilizers or industrial feeds. These farms received high scores according to the comprehensive assessment of the rapid identification system. 2. The studies have shown that farms with small areas may pose a greater threat to the quality of natural ecosystems than large farms. Some of these farms, such as the smaller animal farms, thrive by intensive livestock production (cattle farms, poultry farms, pig farms, etc.). The conducted analyses showed that industrial feed consumption can be as much as 66 times higher compared to farms with the lowest consumption ratio. Farms with the highest feed consumption received the highest number of RIS points. 3. The greatest shortcomings of storage capacity for manure were recorded on farms with high livestock density, exceeding the recommended 1.5 LSU·ha -1
UAA. The high intensity of production, the high cost of construction of such buildings, often lack of enough space, but also constantly changing legal regulations and recommendations in this area could affect such conditions. 4. In the case of the period of manure application on fields, it can be noted that almost all farms have banned their use in the period from December to February. However, most of the analyzed groups chose summer and late summer periods. They are not prohibited, but are not recommended, due to the possibility of loss of nutrients resulting from faster biomass mineralization and lack of plants in the field during these periods. Also, the increased humidity in the soil can exacerbate the loss of nutrients to the environment. 5. Studies have shown that the rapid identification system allows the selection of farms that may have potentially negative impacts on the environment, including water quality. The farms with high consumption of selected means of production and those using inadequate agricultural practices received the highest number of points.
